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@ Dynamic patellar brace. 

(st) Dynamic patellar brace (1 0) useful for both diagnosis and 
treatment of patellar subluxation. The brace (10) Includes a 
patella bracing P*d (15) adapted to be positioned laterally 
with respect to the patella having means 07.18) to epply 
medial pressure to theTWeUa to prevent subluxation during 
flextion of the knee for all normal ranges of kneeflextion and 
motion, and means (19} adapted to maintain the pad {15} 
positioned laterally of iha patella throughout said flexions 
when the pod (15) is in use. Preferably the pad (15) is attached 
to a sleeve (20) which Is drawn up the leg (13) over the knee 
and which has an aperture (21) In its side wall to receive the 
r- patella. The patellar brace (10) may be used to facilitate posi- 
ts trve diagnosis of patellar subluxation whose symptoms may 
mimicother pathological problems of the knee and, therefore, 
<J) lead to an erroneous diagnosis. The brace (10) may also be 
00 used for treatment and/or to delay of avoid the need for 
CO corrective surgery. 
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i. 

" dynamic patellar brace" 

The present invention relates to knee support devices, and more 
particularly to a brace or splinting device intended to provide 
dynamic bracing for and to stabilize the patella to prevent 
patellar subluxation during all normal degrees of knee flexion 
and motion. 

It is well-known that loosely ligamented individuals, as well as 
individuals with certain peculiar anatomic features of certain 
components of the knee, frequently develop various pathological 
problems with their knees, particularly when these individuals 
are active in physically strenuous activities, such as athletic 
activities. The most commonly occurring problems relate to 
stretching or trearing of the various knee ligaments, injury to 
the cartilage (meniscal) and articular surfaces of the knee joint, 
and-£ractures. Patellar subluxation or abnormal and undesirable 
movement of the patella, laterally, relative to its normal up and 
down movement In the vertical track defined by the trochlea can 
precipitate the onset of chondromalacia or aggravate existing 
chondromalacia of the patella, as well as cause diagnostic problems 
of the knee. 



Subluxation of the patella can be caused by certain developmental 
abnormalities of the skeletal components of the knee and/or the 
presence of musculoligamentous laxity or dysplasia. The patella may 
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leave its normal , vertical tracking groove as a result of abnormal 
vector forces and/or by passive lateral or rotary forces. The 
abrupt abnormal lateral displacement of the patella from its groove 
during any weight bearing activity (such as running, stair climbing, 
etc.) frequently results in immediate, temporary disability (such as 
buckling of the knee), causing a subjective sensation in the knee 
similar to that caused by other unrelated pathological conditions 
within the knee. 

The sensation of pain and/or imminent buckling of the knee results in 
apprehension and restriction of certain weight, bearing activities 
such as athletic endeavours. The resultant increased abnormal 
traction forces on the peripatella soft tissues frequently lead to 
inflammatory changes of the retlnaculae, patellar ligament and/or 
tendon (tendinitis). 

Furthermore, the repetitive, abnormal lateral excursions which cause 
abnormal shearing forces, frequently lead to early, accelerated and 
progressive degenerative changes (chondromalacia) of the patella and 
femoral condyles. 

As noted-*bove, problems peculiar to the patella compromise only a 
portion of all common physiological problems of the knee and several, 
unrelated or partially related problems may occur simultaneously, 
particularly in individuals having loose ligaments or when engaged 
in relatively strenuous activities involving the knee. Physicians 
generally, and Orthopaedic Surgeons in particular, have only recently 
begun to fully appreciate the frequency and importance of patellar 
subluxation in the context of overall knee problems. Accordingly, 
the diagnosis of patella subluxation may be difficult to ascertain 
using 
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conventional techniques, especially because other problems with 
the knee frequently cause subjective symptoms similar to those 
of subluxation of the patella. 

Not only may the proper diagnosis of patellar subluxation, par- 
ticularly in Its milder form, be difficult using conventional 
techniques, but even when properly diagnosed, the preferred 

treatment may be somewhat limited. For example, young children 
still in the active bone growth phase of life frequently are 
relatively loosely ligamented and suffer from various degrees 
of patellar subluxation. However, it is well recognized that 1t 
is preferable to avoid or delay corrective surgery for such 
individuals, if at all possible, until such individuals reach 
a more physiologically opportune age when their growth plates 
have closed. 

Others have devoted attention and proposed various knee braces 
and supports directed to general problems of the knee. For 
exampleTSpiro, U.S. Patent No. 3,473,527; Lehman, U.S. Patent 
No. 3,8.04,084, and Moore, U.S. Patent No. 3,853,123, have 
proposed various knee support, brace and knee splinting devices 
tntended to restrain the knee to prevent normal knee flexion or 
movement. Such devices are directed, generally, to the problem 
of immobilizing the knee as a whole, and do not provide dynamic 
patellar bracing during normal knee flexion and extension. 
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Nirschl, U.S. Patent No. 3,926,186 and Stroragem, U.S. Patent 
No. 3,945,046, propose other muscular and flexible knee supports. 
Nirschl's apparatus, however, is not designed to provide 
medial -lateral stabilization of the patella, and is inherently 
5 incapable of performing a dynamic bracing function for the 

patella. Stromgern's apparatus, on the other hand, is not con- 
cerned with patellar stabilization, but instead is directed to 
the general problem of providing stability to the medial knee 
ligament complex. 

10 An object of the present invention is to provide a dynamic 
patellar brace useful both for diagnosis and treatment of 
patellar subluxation, and certain physiological problems of the 
knee related to or aggravated by patellar subluxation. A further 
object of the invention is to provide a dynamic patellar brace 

15 capable of performing a bracing or splinting function for the 

patella during the full, normal range of knee flexion and movement. 

According to the invention a dynamic patella brace comprises 
a-patellar bracing pad, means adapted to maintain said pad 
positioned laterally of the patella throughout the normal range 

20 of flexion and movement of the knee when the brace is in use; 
and means adapted to cause said pad positioned laterally of the 
patella to apply medial pressure to the patella throughout the 
normal range of flexion and movement of the knee when the brace 
1s in use. Such a brace may be used to facilitate proper and 

25 positive diagnosis of patellar subluxation, particularly in its 
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milder form when its clinical presentation simulates that of 
other pathological conditions of the knee, and it is 
particularly suitable for use with children having patellar 
subluxation but whose growth plates are still open, so as to 
delay or avoid the need for corrective surgery until a more 
physiologically opportune time is reached. 
The preferred embodiment of the invention is relatively simple 
to put in place and will provide dynamic patellar bracing without 
need for constant adjustment or re-adjustment. It can be worn 
with minimal discomfort, without being unsightly, and without 
requiring the user to utilize crutches or to walk in an unnatural 
manner. It has a relatively simple construction, and is 
relatively simple to manufacture. 

Hereinafter the invention is further described by way of example 
and with reference to the accompanying drawing, wherein :- 
Figure 1 is a perspective view of the dynamic 
patellar brace according to the present invention 
positioned on the knee and ready to have the 
elastic arm and counterarm members thereof wrapped 
circumferential ly about the knee; 
Figure 2 is a perspective view similar to Figure 1 
but showing the two elastic arm members circum- 
ferentially wrapped, and with the counterarm 
member ready to be circumferentially wrapped about 
the knee; 



6. 



0010389 



Figure 3 is a further perspective view similar to 
Figure 2 but showing all of the elastic arm and 
counterarre members wrapped and held in the wrapped 
position. 

5 Figure 4 is a perspective view, partially fragmentary, 

illustrating further details of a patellar brace 
according to the present invention. 

As shown in Figure 1, a dynamic patellar brace 10 according to 
the present invention is positioned on the knee between the upper 

10 portion 12 and lower portion 13 of the leg of the user (not "shown) . 
The patellar brace includes an elastic sleeve 20 through which 
the lower portion 13 of the user's leg has been inserted to 
facilitate positioning of a patellar bracing pad 15 laterally 
of the patella (not shown) of the user's knee. The elastic 

15 sleeve 20 includes an aperture 21 which 1s preferably positioned 
over or about the patella or knee cap by feel when the leg is 
inserted through the elastic sleeve 20. 

As further shown in Figure 1, the dynamic patellar brace includes 
»• two elastic arm members 17, 18 adapted to be wrapped circura- 
20 ferentially in a first direction, counter-clockwise as shown in 
Figure 1, when in the brace in use. Each of the elastic arm 
members 17, 18 is attached to the patellar bracing pad 15, and 
arranged so that when circumferentially wrapped in the first 
direction about the user's knee when the hrace is in use, the 
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bracing pad 15 will thereby cause pressure to be applied medially 
to the user's patella. 

The arm members 17 and 18 include thereon fastening and holding 
means 22 and 23. respectively, which preferably comprise Velcro 
strip means attached to the elastic arm members 17, 18 along 
the outer band surfaces thereof at positions near to the points 
at which the arm members 17, 18 are attached to the patellar 
bracing pad 15. Co-operating fastening and holding means 25, 
26 associated respectively with the elastic arm members 17, 18 
are attached to the inner band surfaces thereof, respectively, 
near the ends thereof furthest removed from the point of attach- 
ment to the patellar bracing pad 15. 

The patellar brace 10 also includes a dynamic elastic counterarm 
19 having one end thereof also attached to the patellar bracing 
pad 15, and the other end thereof adapted to be wrapped circum- 
ferentially in a direction opposite to the first direction, 
clockwise 1n Figure 1, about the user's knee. A fastening and 
holding -means 27, preferably also a Velcro strip means, is attached 
to the inner band surface of the elastic arm member 19 as shown. 

Figure 2 is a view similar to Figure I, but illustrates the 
patellar brace 10 with the first and second elastic arm members 
17, 18 thereof circumferentially wrapped about the user's knee 
and fastened and held in the wrapped position. The fastening 



8. 



0010389 



means 25 engages with the fastening means 22 on the arm member 17, 
and the fastening means 26 engages with the fastening means 23 
on the am member 18 to hold the arm members 17, 18 in the 
wrapped position. It is noted that the first arm member 17 is 

5 wrapped circumferentially about the knee above the patella, and 
the second arm member 18 is wrapped circumferentially about the 
knee below the patella. This arrangement causes each of the arm 
members 17 and 18 to exert pressure in the medial direction 
(i.e., toward the centre-line of the user) on the patellar bracing 

10 pad 15 to cause the patellar bracing pad 15 positioned laterally m 
of the patella to thereby apply medial or inwardly directed 
pressure to the patella to prevent patellar subluxation. 

As further shown in Figure 2, fastening or holding means 29, 30, 
preferably also Velcro strip means, are attached to the ends, 

15 respectively, of the arm members 17, 18, at the ends thereof 

furthest removed from the patellar bracing pad 15, on the outer 
band surfaces thereof. These fastening and holding means 29, 30 
are— adapted to co-operate with the fastening and holding means 27 
on the inner surface of the counterarm member 19 as will be 

20 further described. 

Figure 3 is a view similar to Figure 2, but showing the elastic 
counterarm member 19 now circumferentially wrapped in the 
clockwise direction with the end thereof furthest from the 
patellar bracing pad 15 fastened and held by co-operation between 
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the fastening means 27 and the fastening means 29 previously 
described. It is noted it would be possible to fasten the end 
of the counterarm member 19 circumferentially wrapped about the 
knee by co-operation between the fastening means 27 and the 
fastening means 30 associated with the lower arm member 18 
instead of with the fastening means 29 associated with the upper 
arm member 19. In either case, the counterarm member 19 serves 
to dynamically stabilize the position of the patellar bracing 
pad on the knee. 

In a preferred embodiment, either of the fastening means 29 or 
30 is capable of co-operating with the fastening means 27 to hold 
the counterarm member 19 in the wrapped position. This arrangement 
facilitates wrapping and fastening of the counterarm member as the 
person initially applying the brace to the user may choose to 
fasten the end of the counterarm member 19 furthest from the 
patellar bracing pad either to the upper or to the lower arm 
member 18 or 19. The precise point at which the counterarm 
member is fastened and held generally makes little or no difference 
to the user. This arrangement also permits the use of a single 
brace for either the left or the right knee of a user as it allows 
the upper and lower portions of the brace to be mirror images of 
each other. 

It is also seen from Figure 3 that the fastening or holding means 
27, preferably a Velcro strip means, is fastened to the end of 
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the counterann 19 furthest from the patellar bracing pad 15 by 
stitching means 31. The other fastening or holding means 22, 23, 
25, 26, 29 and 30 may also be fastened to the elastic band members 
by similar stitching means (not shown) or by other appropriate 
5 adhesive or epoxy means. 

Figure 4 illustrates further details of the elastic sleeve member 
20 and the connection and attachment thereto of the patellar 
bracing pad 15, and the attachment of the arm members 17 and 18 
and the counterarm member 19 thereto and to the pad 15. As shown 

10 in Figure 4, the elastic sleeve member 20 preferably comprises 
a sleeve of elastic material having an approximately circular 
aperture 21 therein. The lower 13 leg of the user of the 
patellar brace may be inserted through the elastic sleeve 20 so 
that his or her knee cap or patella is positioned within the 

15 sleeve 20 in registration with the circular aperture 21. This 
can be readily accomplished by manually feeling the position of 
the patella or the knee cap, and making sure that the patella is 
initially moved to its normal up and down vertical track defined 
by the trochlea. Then, by ensuring that the aperture 21 of the 

20 sleeve 20 is positioned over the patella, the user of the brace 
automatically obtains proper positioning of the patellar bracing 
pad 15 laterally of his or her patella. The user, of course, 
must be sophisticated enough to realize that the patellar bracing 
pad 15 is to be positioned laterally of the patella. Thus, the 
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user must insert his leg through a different end of the elastic 
sleeve 20 deperdlng upon whether the brace 10 of Figures 1-3 
is to be used cn his or her left or right knee. It would, of 
course, be possible to mark the ends of the sleeve 20 for left 
knee or right knee use. 

In a preferred embodiment the diameter of the elastic sleeve 
member and the elastic material and forces thereof are selected 
so as to not urduly constrict the blood flow within the leg or 
knee or the user. Preferably, a series of different sized braces 
must be provided to accommodate different users. Although a • 
primary purpose of the sleeve 20 and the aperture 21 therein is 
to permit a relatively unskilled user of the brace to achieve 
accurate alignment of the patellar bracing pad relative to the 
patella, the elastic sleeve member 20 also inhibits sliding 
movement of the brace about the knee. However, it is the arrange- 
ment, wrapping, and fastening of the arm 17, 18 and counterarra 19 
members circum- erentially about the knee which primarily causes 
the patejlar b-acing pad 15 to be maintained in position laterally 
of the patella and to provide medially directed pressure thereto 
throughout the normal range of knee flexion and movement. 

It should also be noted that the patellar bracing pad 15 is 
arcuately shaped, concave toward the aperture 21 which is adapted 
to be positioned over the patella when the patella is initially in 
Its normal vertical track defined by the trochlea when the brace 
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is first applied. It is also seen from Figure 4 which shows the 
underside of the patellar bracing pad IS that the pad 15 
preferably has a thickness or elevation 36 to it, and is 
preferably formed from a partially resilient, padding material 
5 adapted to permit the pad 15 to contour itself to the patella 
against which it applies medially directed forces. The patellar 
bracing pad 15 is also preferably attached to the sleeve 20 by 
stitching means 34. 

As further shown in Figure 4, the upper and lower arm members 17 
10 and 18 and the counterarm member 19 may also be attached to the* 
patellar bracing pad 15 by appropriate stitching means 32, 33. 
The upper and lower elastic arm members 17 and 18 can be con- 
structed from a single U-shaped piece of elastic band or rubber 
material and attached by stitching means 32, 33 to the bracing 
15 pad 15. This arrangement facilitates development of uniform 
medially directed forces in the bracing pad 15 when the elastic 
arm members 17, 18 are circumferentially wrapped about the knee 
as prr .-iously described. The elastic counterarm 19 is also 
preferably constructed from an elastic band or rubber material 
20 and' is preferably attached to the bracing pad 15 at the vertical 
midpoint thereof by stitching means 33, 

It may also be seen that the arcuately shaped bracing pad 15, 
concave towards aperture 21 (i.e., towards the patella) will tend 
tr dynamically confine the patella to its normal up and down 
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movement in the vertical track defined by the trochlea. In 
"particular, during full flexion or bending of the knee, the upper 
and lower portions of the bracing pad 15 will bend with the knee 
and provide pressure surfaces to continuously provide medial 
pressure against the patella to prevent subluxation in the 
lateral direction. As previously noted, subluxation of the 
patella can only occur in the lateral or outwardly moving direc- 
tion on each knee, and it is only necessary, therefore, to 
provide a dynamic, lateral restraint to prevent such subluxation. 

It may now be seen that the dynamic patella brace 10 of the present 
invention may be advantageously used to prevent patellar sub- 
luxation in the user during all normal degrees of knee flexion 
and movement. Unlike prior art devices, the combination of the 
elastic sleeve 20, the circumferentially wrapped arms 17, 18 and 
the circumferentially wrapped counterarm 19 cause the patellar 
bracing pad 15 to be maintained in proper position laterally 
of the patella during all normal degrees of knee flexion and 
motion and to apply medially directed pressure to the patella 
of the user to prevent subluxation. 

As noted previously, a dynamic patellar brace according to the 
present invention may be advantageously employed for diagnosis 
of patellar subluxation difficulties of the knee, particularly 
when patellar subluxation presents in its milder form and/or 
its symptoms simulate those of other pathological conditions of 
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the knee. For purposes of diagnosis, the patellar brace may be 
applied by the physician or Orthopaedic Surgeon to the patient 
suspected of having a patellar subluxation problem with instruc- 
tions to the patient to wear the brace for a relatively short 

5 period of time and to perform a series of diagnostic test 

exercises. Such test exercises may include ascending and descend- 
ing stairs or pivoting on the involved extremity while running. 
At the conclusion of such series of diagnostic test exercises, the 
patient will be requested to state whether he or she noticed 

10 reduced pain or increased stability of the. knee during such 
exercises. If the patient reports such an improvement, the 
physician may conclude that patellar subluxation is at least a 
contributing factor, if not the causative agent, in the patient's 
knee difficulties or complaints. 

15 In cases in which patellar subluxation problems are diagnosed, th'- 
dynamic patellar brace according to the present invention may then 
also be used for treatment purposes. For example, in young 
children still in the active bone growth phase of life, the wearing 
of u dynamic patellar brace according to the present invention will 

20 prevent patellar subluxation and related problems, and allow 

corrective surgery to be postponed or avoided. It is well known 
that surgery is preferably avoided, it at all possible, in 
relatively young children because disturbance of the growth plates 
in such children, which may accidentally occur, can result in 
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uneven bone growth rates and possible deformity after surgery. 
It is also well known that relatively loose ligaments occur 
more often in younger persons and that the musculoligamentous 
structures tend to become tighter with advancing age. Thus the 
patellar brace, according to the present invention, may be 
advantageously used in younger persons in that it may obviate 
the need for future surgical intervention in certain milder 
forms. 

It is also believed that dynamic patellar braces according to 
the present invention are useful for treating patellar sub- 
luxation by simply preventing further stretching of the 
Hagments. With repeated subluxation, the medial ligament of 
the patellae (retinaculum) becomes stretched and the lateral 
ligament (retinaculum) tightens, tending to more readily permit 
further subluxation occurrences. If the patellar brace according 
to the present invention is utilized, however, the patella will 
be confined to its normal up and down vertical track defined by 
the trochlea, and, therefore, prevent the development of or 
stPetch an already tight lateral retinaculum. Thus, the need for 
corrective surgery may be avoided. 

It ts also believed that the patellar stabilizing brace may be 
useful In certain forms of isolated patellofemoral chondromalacia 
by changing opposing contact or pressure points which are 
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frequently painful. 

Accordingly, it is seen that the dynamic patellar brace according 
to the present invention accomplishes the above described objects 
as well as other objects which will be apparent to those skilled 
in the art. It will further be apparent to those skilled in the 
art that various modifications and changes may be made to the 
present invention without departing from the scope of the 
invention as defined in the appended claims. 
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CLAIMS 

1. A dynamic patellar brace for preventing subluxation of a patella 
throughout the normal range of flexion and movement of the knee 
characterised in that 1t comprises a patellar bracing pad 15, 
means (19) adapted to maintain said pad positioned laterally of 

the patella throughout the normal range of flexion and movement 
of the knee when the brace is in use, and means (17» 18) adapted 
to cause said pad positioned laterally of the patella to apply 
medial pressure to the patella throughout the normal range of 
flexion and movement of the knee when the brace is in use. 

2. A dynamic patellarbrace according to Claim 1 characterised 
in that said means adapted to cause said pad to apply pressure 
comprises first (17) and second (18) elastic arm members, the 
first end of each of which is adapted to be circumferentially 
wrapped in a first direction about the knee when the brace is 
in use, and wherein said means adapted to maintain said pad 
laterally positioned comprises an elastic counterarm member 19, 
the first end of which is adapted to be circumferentially wrapped 
in a direction opposite to the first direction about the knee 
when the brace is in use. 

3. A dynamic patellar brace according to Claim 1 or 2 charac- 
terised in that the medial side of said pad 15 adapted to be 
positioned laterally of the patella when the brace is in use 1s 
arcuately shaped, concave towards the patella. 
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4. A dynamic patella brace according to Claire 2 or Claim 3 
characterised 1n that said first and second elastic arm members 
17, 18 are shaped and positioned so as to be circumferentially 
wrapped about the knee above and below the patella, respectively. 

5 when the brace is in use, and wherein the second ends of each 
of said elastic arm members and the second end of said elastic 
counterarm member 19 are attached to said pad. 

5. A dynamic patellar brace according to Claim 2 or Clairas3 or 4 
when appendant to Claim 2, characterised m that it comprises 

10 means operably associated with said first and second arm members 
and with said counterarm member and adapted to secure the' second 
ends of said circumferentially wrapped members to prevent the 
unwrapping of said members when the brace is in use. 

6. A dynamic patellar brace according to any preceding claim 
15 characterised in that it further comprises an elastic sleeve 20 

attached to said pad and adapted to receive a leg with the 
respective knee positioned substantially within said sleeve when 
the brace is in use. 

7. A dynamic patellar brace according to Claim 3 and Claim 6 
20 characterised in that the sleeve is provided with an aperture 21 

in its side wall adjacent to the concave side of the patella. 
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The present Invention relates to knee sup- 
port devices, and more particularly to a brace or 
splinting device intended to provide dynamic 
braoing for and to stabilize the patella to pre- 
vent patellar subluxation during all normal 
degrees of knee flexion and motion. 

It Is well-known that loosely ligamented indi- 
viduals; as well as individuals with certain 
peculiar anatomic features of certain com- 
ponents of the knee, frequently develop various 
pathological problems with their knees, par- 
ticularly when these individuals are active in 
physically strenuous activities, such as athletic 
activities. The most commonly occurring prob- 
lems relate to stretching or tearing of the 
various .knee ligaments, injury to the cartilage 
(menlscal) and articular surfaces of the knee 
joint, and' fractures. Patellar subluxation or ab- 
normal" and undesirable movement of the 
patella, laterally, relative to Its normal up and M 
down movement in the vertical track defined by 
the trochlea can precipitate the onset of 
chondromalacia or aggravate existing chondro- 
malacia of the patella, as well as cause 
diagnostic problems of the knee. 2S 

Subluxation of the patella can be caused by 
certain developmental abnormalities of the 
skeletal components of the knee and/or the 
presence of musculoligamentous laxity or 
dysplasia. The patella may leave its normal, M 
vertical tracking groove as a result of abnormal 
vector forces and/or by passive lateral or rotary 
forces. The abrupt abnormal lateral displace- 
ment of the patella from its groove during any 
weight bearing activity (such as running, stair 3B 
climbing, etc) frequently results in immediate, 
temporary disability (such as buckling of the 
knee), causing a subjective sensation in the 
knee similar to that caused by other unrelated 
pathological conditions within the knee. 40 

The sensation of pain and/or imminent buck- 
ling of the knee results in apprehension and 
restriction of certain weight bearing activities 
such as athletic endeavours. The resultant in- 
creased abnormal traction forces on the peri- 4B 
patella soft tissues frequently lead to inflam- 
matory changes of the retinaculae, patellar liga- 
ment and/or tendon (tendinitis). 

Furthermore, the repetitive, abnormal lateral 
excursions which cause abnormal shearing M 
forces, frequently lead to early, accelerated and 
progressive degenerative changes (chondro- 
malacia) of the patella and femoral condyles. 

As noted above, problems peculiar to the 
patella compromise only a portion of all 6B 
common physiological problems of the knee 
and several, unrelated or partially related prob- 
lems may occur simultaneously, particularly in 
individuals having loose ligaments or when 
engaged in relatively strenuous activities so 
involving the knee. Physicians g nerally, and 
Orthopaedic Surgeons In particular, have only 



recently begun to fully appreciate the frequency 
and importanc of patellar subluxation In the 
context of verall knee problems. Accordingly, 
the diagnosis of patella subluxation may be dif- 
ficult to ascertain using conventional tech- 
niques, especially because other problems with 
the knee frequently cause subjective symptoms 
similar to those of subluxation of the patella. 

Not only may the proper diagnosis of patellar 
subluxation, particularly in its milder form, be 
difficult using conventional techniques, but even 
when properly diagnosed, the preferred treat- 
ment may be somewhat limited. For example, 
young children still in the active bone growth 
phase of life frequently are relatively loosely 
ligamented and suffer from various degrees of 
patellar subluxation. However, it is well recog- 
nized that it is preferable to avoid or delay cor- 
rective surgery for such individuals, if at all 
possible, until such Individuals reach a more 
physiologically opportune age when their 
growth plates have closed. 

Others have devoted attention and proposed 
various knee braces and supports directed to 
general problems of the knee. For example, 
Spiro, U.S. Patent No. 3.473,527; Lehman. U.S. 
Patent No. 3.804,084, and Moore, U.S. Patent 
No. 3,853,123, have proposed various knee 
support, brace and knee splinting devices 
intended to restrain the knee to prevent normal 
knee flexion or movement. Such devices are 
directed, generally, to the problem of 
immobilizing the knee as a whole, and do not 
provide dynamic patellar bracing during normal 
knee flexion and extension. 

Nirechl. U.S. Patent No. 3,926,186. Strom- 
gem, U.S. Patent No. 3.945,046, and Detty, 
U.S. Patent No. 4,084.584 propose other 
muscular and flexible knee supports. Nirschl's 
apparatus, however, is not designed to provide 
medial-lateral stabilization of the patella, and is 
Inherently incapable of performing a dynamic 
bracing function for the patella. Stromgern's 
apparatus, on the other hand, is not concerned 
with patellar stabilization, but instead is directed 
to the general problem of providing stability to 
the medial knee ligament complex. The Detty 
arrangement provides a combination of a con- 
ventional elastic knee sleeve provided with an 
aperture over the patella and a patellar bracing 
pad attached thereto alongside the aperture. It 
is capable of providing a limited passive bracing 
action but it lacks means to dynamically con- 
trol the action of the patellar bracing pad 
throughout the normal range of flexion and 
movement of the knee. 

The requirement therefore is to provide an 
arrangement which will maintain proper lateral 
positioning of the means used to control the 
movement of the patella and to provide 
effective lateral medial pressure on the patella 
throughout the full normal range of knee flexion 
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and movement without manual repositioning or 
readjustment when the brace Is In use- 

Thus an object of the present invention is to 
provide a dynamic patellar brace useful both for 
diagnosis and treatment of patellar sub- 
luxation, and c rtain physiological problems of 
the knee related to or aggravated by patellar 
subluxation. A further object of the invention is 
to provide a dynamic patellar brace capable of 
performing a bracing or splinting function for 
the patella during the full, normal range of knee 
flexion and movement. 

According to the invention a dynamic patellar 
brace for preventing subluxation of the human 
patella throughout the normal range of flexion 
and movement of the knee comprises in combi- 
nation an elastic sleeve adapted to receive a leg 
with the respective knee positioned substan- 
tially within said sleeve when the brace is in 
use, said sleeve being provided with an aperture 
over the patella and a patellar bracing pad 
positioned on said sleeve so as to provide lateral 
support for the patella during flexion and move- 
ment of the knee when the brace is In use, said 
bracing pad being on the outside of the leg 
characterised In that the said bracing pad is pro- 
vided with a pair of supporting arm members 
which in their operative positions pass from the 
top and bottom respectively of the bracing pad 
over and balow the patella and around the in- 
side of the knee and which apply via said 
bracing pad medial pressure to the patella 
throughout the normal range of flexion and 
movement of the knee and a third arm member 
which passes from the said bracing pad at its 
median axis away from the patella and around 
the outside of the knee and which applies a 
counter force to said bracing pad to maintain rt 
in position relative to the patella. Such a brace 
may be used to facilitate proper and positive 
diagnosis of patellar subluxation, particularly In 
its milder form when its clinical presentation 
simulates that of other pathological conditions 
of the knee, and It is particularly suitable for use 
with children having patellar subluxation but 
whose growth plates are still open, so as to 
delay or avoid the need for corrective surgery 
unta a more physiologically opportune time is 
reached. 

The preferred embodiment of the invention is 
relatively simple to put In place and will provide 
dynamic patellar bracing without need for con- 
stant adjustment or re-adjustment It can be 
worn with minimal discomfort, without being 
unsightly, and without requiring the user to 
utilize crutches or to walk in an unnatural 
manner. It has a relatively simple construction, 
and is relatively simple to manufacture. 

Hereinafter the invention ts further described 
by way of example and with reference to the 
accompanying drawing, wherein: — 

Figure 1 is a perspective view of the dynamic 
patellar brace according to the present inven- 
tion positioned on the knee and ready to have 
the elastic arm and counterarm members there- 



of wrapp d drcumferehtialTy about the knee; 

Figure 2 is a perspective view similar to 
Figure 1 but showing the two elastic arm mem- 
bers drcumferentially wrapped, and with the 
counterarm member ready to be circumfar- 
entially wrapped about th knee; 

Figure 3 Is a further perspective view similar 
to Figure 2 but showing all of the elastic arm 
and counterarm members wrapped and held In 
the wrapped position. 

Figure 4 is a perspective view, partially frag- 
mentary, illustrating further details of a patellar 
brace according to die present Invention. 

As shown in Figure 1, a dynamic patellar 
brace 1 0 according to the present invention is 
positioned on the knee between the upper 
portion 12 and lower portion 13 of the leg of 
the user {not shown). The patellar brace in- 
cludes an elastic sleeve 20 through which the 
lower portion 13 of the user's leg has been 
inserted to facilitate positioning of a patellar 
bracing pad 15 laterally of the patella (not 
shown) of the user's knee. The elastic sleeve 20 
Includes an aperture 21 which Is preferably 
positioned over or about the patella or knee cap 
by feel when the leg is Inserted through the 
elastic sleeve 20. 

As further shown in Figure 1, the dynamic 
patellar brace includes two elastic arm mem- 
bers 17, 18 adapted to be wrapped cireumfer- 
entially in a first direction, counter-clockwise as 
shown In Figure 1, when the brace is in use. 
Each of the elastic arm members 17, 18 is 
attached to the patellar bracing pad 15, and 
arranged so that when clrcumferentlally 
wrapped In the first direction about the user's 
knee when the brace is In use, the bracing pad 
15 will thereby causa pressure to be applied 
medially to the user's patella. 

The arm members 1 7 and 1 8 include there- 
on fastening end holding means 22 and 23, 
respectively, which preferably comprise Velcro 
strip means attached to the elastic arm mem- 
bers 17. 18 along the outer band surfaces 
thereof at positions near to the points at which 
the arm members 17, 18 are attached to the 
patellar bracing pad 1 5. Co-operating fastening 
and holding means 25, 26 associated respect- 
ively with the elastic arm members 1 7, 1 8 are 
attached to the Inner band surfaces thereof, 
respectively, near the ends thereof furthest 
removed from the point of attachment to the 
patellar bracing pad 15. 

The patellar brace 10 also includes a 
dynamic elastic counterarm 19 having one end 
thereof also attached to the patellar bracing pad 
15, and the other end thereof adapted to 
be wrapped circumferentially in a direction 
opposite to the first direction, clockwise in 
Figure 1 , about the user's knee. A fastening and 
holding means 27. preferably also a Velcro strip 
means, is attached to the Inner band surface of 
the elastic arm member 1 9 as shown. 

Figure 2 is a view similar to Figure 1, but 
illustrates the patellar brace 10 with the first 
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ana second elastic arm members 1 7, 1 8 there- 
of circumferentialiy wrapped about the user's 
knee and fastened and held in the wrapped 
position. The fastening means 25 engages with 
the fastening means 22 on the arm member 17, s 
and the fastening means 26 engages with the 
fastening means 23 on the arm member 1 8 to 
hold the arm members 17, 18 in the wrapped 
position. It Is noted that the first arm member 

17 is wrapped circumferentialiy about thB knee to 
above the patella, and the second arm member 

18 Is wrapped circumferentialiy about the knee 
below the patella. This arrangement causes 
each of the arm members 1 7 and 1 8 to exert 
pressure in the medial direction (i.e., toward the is 
centre-line of the user) on the patellar bracing 

pad 15 to cause the patellar bracing pad 15 
positioned laterally of the patella to thereby 
apply medial or inwardly directed pressure to 
the patella to prevent patellar subluxation. 20 

As further shown In Figure 2, fastening or 
holding means 29, 30. preferably also Velcro 
strip means, are attached to the ends, respect- 
ively, of the arm members 17, 18, at the ends 
thereof furthest removed from the patellar zs 
bracing pad 15, on the outer band surfaces 
thereof. These fastening and holding means 29. 
30 are adapted to co-operate with the fasten- 
ing and holding means 27 on the inner surface 
of the counterarm member 19 as will be further 30 
described. 

Figure 3 is a view similar to Figure 2, but 
showing the elastic counterarm member 19 
now circumferentialiy wrapped in the clock- 
wise direction with the end thereof furthest as 
from the patellar bracing pad 1 5 fastened and 
held by co-operation between the fastening 
means 27 and the fastening means 29 
previously described. It Is noted it would be 
possible to fasten the end of the counterarm 40 
member 19 circumferentialiy wrapped about 
the knee by co-operation between the fasten- 
ing means 27 and the fastening means 30 
associated with the lower arm member 18 
instead of with the fastening means 29 4s 
associated with the upper arm member 19. In 
either case, the counterarm member 1 9 serves 
to dynamically stabilize the position of the 
patellar bracing pad on the knee. 

In a preferred embodiment, either of the bo 
fastening means 29 or 30 is capable of co- 
operating with the fastening means 27 to hold 
the counterarm member. 19 in the wrapped 
position. This arrangement facilitates wrapping 
and fastening of the counterarm member as the ss 
person Initially applying the brace to the user 
may choose to fasten the end of the counter- 
arm member 19 furthest from the patellar 
bracing pad either to the upper or to the lower 
arm member 18 or 19. The precise point at eo 
which the counterarm member is fastened and 
held generally makes little or no difference to 
the user. This arrangement also permits the use 
of a single brae for either the left or the right 
knee of a user as it allows the upper and lower es 



portions of the brace to be mirror images of 
each oth r. 

It is also seen from Figure 3 that the fasten- 
ing or holding means 27, preferably a Velcro 
strip means, is fastened to the end of the 
counterarm 19 furthest from th patellar 
bracing pad 15 by stitching means 31. The 
other fastening or holding means 22. 23, 25, 
26, 29 and 30 may also be fastened to the 
elastic band members by similar stitching 
means (not shown) or by other appropriate 
adhesive or epoxy means. 

Figure 4 illustrates further details of the 
elastic sleeve member 20 and the connection 
and attachment thereto of the patellar bracing 
pad 1 5, and the attachment of the arm mem- 
bers 1 7 and 1 8 and the counterarm member 1 9 
thereto and to the pad 1 5. As shown in Figure 4, 
the elastic sleeve member 20 preferably com- 
prises a sleeve of elastic material having an 
approximately circular aperture 21 therein. The 
lower portion 13 of the leg of the user of the 
patellar brace may be inserted through the 
elastic sleeve 20 so that his or her knee cap or 
patella is positioned wfthln the sleeve 20 in 
registration with the circular aperture 21. This 
can be readily accomplished by manually feel- 
ing the position of the patella or the knee cap, 
and making sure that the patella is initially 
moved to Its normal up and down vertical track 
defined by the trochlea. Then, by ensuring that 
the aperture 21 of the sleeve 20 is positioned 
over the patella, the user of the brace auto- 
matically obtains proper positioning of the 
patellar bracing pad 1 5 laterally of his or her 
patella. The user, of course, must be 
sophisticated enough to realize that the patellar 
bracing pad 1 5 is to be positioned laterally of 
the patella. Thus, the user must Insert his leg 
through a different end of the elastic sleeve 20 
depending upon whether the brace 10 of 
Figures 1 — 3 Is to be used on his or her left or 
right knee. It would, of course, be possible to 
mark the ends of the sleeve 20 for left knee or 
right knee use. 

In a preferred embodiment the diameter of 
the elastic sleeve member and the elastic 
material and forces thereof are selected so as to 
not unduly constrict the blood flow within the 
leg or knee of the user. Preferably, a series of 
different sized braces must be provided to 
accommodate different users. Although a 
primary purpose of the sleeve 20 and the 
aperture 21 therein Is to permit a relatively un- 
skilled user of the brace to achieve accurate 
alignment of the patellar bracing pad relative to 
the patella, the elastic sleeve member 20 also 
inhibits sliding movement of the brace about the 
knee. However, it is the arrangement, wrap- 
ping, and fastening of the arm 17. 18 and 
counterarm 19 members circumferentialiy 
about the knee which primarily causes the 
patellar bracing pad 15 to be maintained in 
position laterally of the patella and to provide 
medially directed pressure thereto throughout 
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the normBl range of knee flexion and move- 
ment 

It should also be noted that the patellar 
bracing pad 15 is arcuatety shaped, concave 
toward the aperture 21 which la adapted to be s 
positioned over th patelta when the patella is 
Initially In Its normal vertical track defined by the 
trochlea when the brace is first applied. It is also 
seen from Figure 4 which shows the underside 
of the patellar bracing pad 1 5 that the pad 1 5 ia 
preferably has a thickness or elevation 36 to K, 
and is preferably formed from a partially 
resilient, padding material adapted to permit the 
pad 1 5 to contour itself to the patella against 
which it applies medially directed forces. The is 
patellar bracing pad 15 is also preferably 
attached to the sleeve 20 by stitching means 
34. 

As further shown in Figure 4, the upper and 
lower arm members 1 7 and 1 8 and the counter- 20 
arm member 1 9 may also be attached to the 
patellar bracing pad 15 by appropriate stitching 
means 32, 33. The upper and lower elastic arm 
members 1 7 and 1 8 can be constructed from a 
single U-shaped piece of elastic band or rubber 2b 
material and attached by stitching means 32, 
33 to the bracing pad 15. This arrangement 
facilitates development of uniform medially 
directed forces in the bracing pad 1 5 when the 
elastic arm members 17, 18 are circumfer- 30 
entially wrapped about the knee as previously 
described. The elastic counterarm 19 is also 
preferably constructed from an elastic band or 
rubber material and is preferably attached to the 
bracing pad 15 at the vertical midpoint thereof 55 
by stitching means 33. 

It may also be seen that the arcuateiy shaped 
bracing pad 15, concave towards aperture 21 
(I.e., towards the patella) will tend to 
dynamically confine the patella to Its normal up 40 
and down movement in the vertical track 
defined by the trochlea. In particular, during full 
flexion or bending of the knee, the upper and 
lower portions of the bracing pad 1 5 will bend 
with the knee and provide pressure surfaces to 4S 
continuously provide medial pressure against 
the patella to prevent subluxation in the lateral 
direction. As previously noted, subluxation of 
the patella can only occur in the lateral or out- 
wardly moving direction on each knee, and It is so 
only necessary, therefore, to provide a dynamic, 
lateral restraint to prevent such subluxation. 

It may now be seen that the dynamic patella 
brace 10 of the present invention may be 
advantageously used to prevent patellar sub- ss 
luxation In the user during all normal degrees of 
knee flexion and movement Unlike prior art 
devices, the combination of the elastic sleeve 
20, the circumferentialry wrapped arms 17, 18 
and the circumferential ly wrapped counterarm eo 
19 cause the patellar bracing pad 15 to be 
maintained in proper position laterally of the 
patella during all normal degrees of knee flexion 
and motion and to apply medially directed 
pressure to the patella of the user to prevent 55 



subluxation. 

As noted previously, a dynamic patellar brace 
according to the present invention may be 
advantageously employ d for diagnosis of 
patellar subluxation difficult! s of the knee, 
particularly when patellar subluxation presents 
in Its milder form and/or its symptoms simulate 
those of other pathological conditions of the 
knee. For purposes of diagnosis, the patellar 
brace may be applied by the physician or Ortho- 
paedic Surgeon to the patient suspected of 
having a patellar subluxation problem with 
instructions to the patient to wear the brace for 
a relatively short period of time and to perform a 
series of diagnostic test exercises. Such test 
exercises may include ascending and descend- 
ing stairs or pivoting on the Involved extremity 
while running. At the conclusion of such series 
of diagnostic test exercises, the patient will be 
requested to state whether he or she noticed 
reduced pain or increased stability of the knee 
during such exercises. If the patient reports such 
an improvement, the physician may conclude 
that patellar subluxation Is at least a con- 
tributing factor, tf not the causative agent. In the 
patlenf s knee difficulties or complaints. 

In cases In which patellar subluxation prob- 
lems are diagnosed, the dynamic patellar brace 
according to the present invention may then 
also be used for treatment purposes. For 
example. In young children still In the active 
bone growth phase of life, the wearing of a 
dynamic patellar brace according to the present 
invention will prevent patellar subluxation and 
related problems, and allow corrective surgery 
to be postponed or avoided. It Is well known 
that surgery is preferably avoided, if at all 
possible, in relatively young children because 
disturbance of the growth plates in such 
children, which may accidentally occur, can 
result in uneven bone growth rates and possible 
deformity after surgery. It is also well known 
that relatively loose ligaments occur more often 
in younger persons and that the musculoJiga- 
mentous structures tend to become tighter with 
advancing age. Thus the patellar brace, accord- 
ing to the present invention, msy be advan- 
tageously used In younger persons in that it may 
obviate the need for future surgical intervention 
In certain milder forms. 

It is also believed that dynamic patellar 
braces according to the present invention are 
useful for treating patellar subluxation by simply 
preventing further stretching of the ligaments. 
With repeated subluxation, die medial ligament 
of the patellae (retinaculum) becomes stretched 
and the lateral ligament (retinaculum) tightens, 
tending to more readily permit further sub- 
luxation occurrences. If the patellar brace 
according to the present Invention is utilized, 
however, the patella will be confined to Its 
normal up and down vertical track defined by 
the trochlea, and, therefore, prevent the 
development of or stretch an already tight 
lateral retinaculum. Thus, the need for cor- 
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rective surgery may be avoided. 

It is also believed that the patellar stabilizing 
brace may be useful in certain forms of isolated 
patellofemoral chondromalacia by changing 
opposing contact or pressure points which are 
frequently painful. 

Claims 

1. A dynamic patellar brace (10) for prevent- 
ing subluxation of the human patella through- 
out the normal range of flexion and movement 
of the knee comprising in combination an elastic 
sleeve (20) adapted to receive a leg with the 
respective knee positioned substantially within 
said sleeve (20) when the brace (10) is in use, 
said sleeve being provided with an aperture (21 ) 
over the patella and a patellar bracing pad (15) 
positioned on said sleeve (20) so as to provide 
lateral support for the patella during flexion and 
movement of the knee when the brace (10) is in 
use, said bracing pad (15) being on the outside 
of the leg characterised in that the said bracing 
pad (1 5) is provided with a psir of supporting 
arm members (17, 18} which in their operative 
positions pass from the top and bottom respect- 
ively of the bracing pad (15) over and below the 
patella and around the inside of the knee and 
which apply via said bracing pad (15) medial 
pressure to the patella throughout the normal 
range of flexion and movement of the knee, end 
a third arm member (1 9) which passes from the 
bracing pad (1 6} at its median axis away from 
the patella and around the outside of the knee 
and which applies a counter force to said 
bracing pad (15) to maintain It in position rela- 
tive to the patella. 

2. A dynamic brace according to Claim 1 
characterised in that said arm members (17, 18 
and 1 9) comprise elastic straps. 

3. A dynamic brace according to Claim 1 or 
Claim 2 characterised In that said pair of arm 
members (17, 18} are of such length that they 
wrap completely around the leg and their free 
ends are secured to the patellar brace at the 
front of the knee. 

4. A dynamic brace according to Claim 3 
characterised in that the third arm member (1 9) 
Is of such length that it wraps around the leg, 
and its free end is arranged to be secured above 
or below the patella. 

5. A dynamic brace according to any pre- 
ceding claim wherein the first said pair of sup- 
porting arm members (17, 18) comprise the 
legs of a unitary U-shaped member. 

6. A dynamic brace according to any pre- 
ceding claim characterised In that the patella 
bracing pad (15) is arcuate shaped and is 
arranged so that its concave edge applies 
pressure to the patella. 

7. A dynamic brace according to Claim 8 
characterised in that the patellar bracing pad 
(15) comprises an elongat pad arranged with 
its elongat dimension paralleled with the leg 
axis. 



PatentansprOcfta 

1 . Dynamische Kniescherben-<Pateller)- 
Stutze (10) zum Verhindem des Ausrenkens dar 

5 menschlichen Knieschefoe 1m normeten Bereich 
von Beugen und Bewegung dee Knies mft der 
Kombination elner elastischen Muffe (20) zur 
Aufnahme eines Beins mit dem entsprechen- 
den Knle, 1m wesentiichen innerhalb der Muffe 

to bei Gebrauch der Stutze, wobei diese Muffe 
(20) mit einer Offnung (21) Qber der Knie- 
scheibe versehen 1st und eln Kniescheiben- 
stfltzklssen (15) sich an der Muffe (20) be- 
findet so daB sich bei Gebrauch der Stutze (10) 

is eine seitllche Stutze fur die Knleschelbe 
wShrand der Bewegung und der Beugung des 
Knies erglbt, und das Stutzkissen (15) sich an 
der AuBenseite des Beins befindet, dadurch ge- 
kennzelchnet, daB das Stutzkissen (15) mit 

20 einem StGtzenpaar (17, 18) versehen 1st, die in 
ihren Arbeitslagen oben bzw. unten vom Stutz- 
kissen (15) uber und unter der Knlescheibe und 
rund um die Innenseite des Knies herum ver- 
laufen und uber das Stutzkissen (15) elnen 

25 Mittendruck auf die Knieschelbe won rend des 
ncrmalen Beugens und Bewegens des Knies be- 
wirken, und daB eine dritte Stutze (19) vom 
Stutzkissen (1 5) an dessen Mittelachse von der 
Knlescheibe weg und rund um die AuBenseite 

30 des Knies herum veriSuft und eine Gegenkraft 
an das Stutzkissen anlegt, um es zur Knie- 
scheibe ausgerichtet zu hatten. 

2. Stutze nach Anspruch 1, dadurch gekenn- 
zeichnet, da die StQtzen (17, 18 und 19) elas 

35 elastlsche Streffen enthalten. 

3. Stutze nach Anspruch 2, dadurch gekenn- 
zeichnet, daB das StGtzenpaar (17, 18) so lang 
ist, daS sie das Bein voilstSndig umgeben und 
ihre freien Enden an der Vordersefte des Knies 

4o an der Knlescheibenstutze befestigbar sind. 

4. Stutze nach Anspruch 3. dadurch gekenn- 
zelchnet, daB die dritte Stutze (19) so lang ist, 
daB sie das Bein umschlingt und und das freie 
Ends uber oder unter der Kniescheibe befestig- 

45 bar ist 

5. StOtze nach den vorhergehenden An- 
spruchen, dadurch gekennzelchnet, daS das 
erste StGtzenpaar (17, 18) die Schenkel eines 
gleichmfiSigen U-f6rmigen Tells entharL 

so 8. StOtze nach den vorhergehenden An- 
sprGchen. dadurch gekennzeichnet daB das 
Knlescheibenstfltzklssen (15) bogenformig ist 
und so angeordnet ist daB seine konkave Kante 
Druck an die Kniescheibe legt 

es 7. Stutze nach Anspruch 6, dadurch gekenn- 
zeichnet, daB das Kniescheibenstutzkissen (15) 
ein langfiches Kissen anthalt das mit seiner 
LSngsabmessung zur Achse des Beins parallel 
verfauft 

60 

Revendications 

1. Disposrtif de soutien dynamique pour 
rotule pour empecher una subluxation de la 
6S rotul humain dans le cours de la gamme 
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normals da flexion et da mouvem nt du genou, 
comprenant en combinaison un manchon 
elastique 20 destine" a necevoir la j'ambe avec le 
genou respectlvement, posltionnfi sensible- 
ment a Ilnterieur dudit manchon 20 quand le 
soutien 10 est n service, (edit manchon etant 
pourvu d'une ouverture 21 au-dessus de la 
rotule et un bourrelet 1 5 de soutien da rotule 
posrtionn6 sur ledit manchon 20 da maniere a 
foumir un support lateral pour la rotule durant la 
flexion at le mouvement du genou quand le 
soutien 10 est an service, ledlt bourrelet 15 de 
soutien etant sur I'exterieur de la Jambe, carac- 
te>is6 en ce que ledlt bourrelet 1 5 da soutien est 
pourvu d'une pairs de pattes de support 17, 18 
qui an position operationnelle, passent a partir 
du haut et du bas respectivement du bourrelet 
15 de soutien au-dessus et au-dessous de la 
rotule et autour de Ilnterieur du genou et qui 
appiiquent par I'lntermediaire dudit bourrelet 1 5 
de soutien, une pression mediane sur la rotule 
su cours de la gamma normale de flexion et de 
mouvement du genou, et une troisleme patte 
1 S qui passe a partir du bourrelet 1 5 de soutian 
en son axe median depute la rotule et autour de 
fexterieur du genou et qui applique une contre- 
force audit bourrelet 15 de soutien pour le 
maintenir en position relative par rapport a la 
rotule. 

2. Dispositif de soutien dynamique selon la 
revandtcation 1 caractdrise en ce qua lesdltes 



pattes 1 7. 1 8 at 1 9 comprennant des bartdes 
eiastiques. 

3. Dispositif de soutien dynamique selon 
Tune quetconque des revendications 1 ou 2, 

5 caractsrlse en ce que ladite paire da pattes 1 7, 
18 est d'une longu ur telle quelle s'enroule 
complement autour da la jambe et que ses 
extremites libres sont fixees au soutien de rotule 
sur le devant du genou. 

t0 4. Dispositif de soutien dynamique selon la 
revendication 3, caractarise en ce que la 
troisleme patte 19 est d'une longueur telle 
qu'eile s'enroule autour de la jambe et que son 
extremite libra est dispose a de maniere a fitre 

is fixes au-dessus ou au-dessous de la rotule. 

5. Dispositif de soutien dynamique selon 
Tune quelconque des revendications prece- 
dentes, caractensd en ce que la premiere paire 
de pattes de support 17, IB est constitute par 

20 lea branches d 4 une piece unitaire en forme de U. 

6. Dispositif de soutien dynamique selon 
rune quelconque des revendications prece- 
dentes, caracterise en ce que le bourrelet 15 de 
soutien de la rotule est en forms d*arc et est 

25 dispose de maniere que son cfite concave 
applique une pression sur la rotule. 

7. Dispositif de soutien dynamique selon la 
revendication 6 caracterise en ce que le bour- 
relet 1 5 de soutien de rotule comprend un bour- 
se relet allonge dispose de maniere que son bord 

allonge soft parallels a I'axe de la jambe. 
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FIG. 3. 
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